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BEST AVAILABLE COPY 



wm3t& % # r ... 

SB SOi© Q th§ S'SSM tKf-±«2| W 3X1 3 2» 37321 4>BJ[ MCHLH2 .HQ.. W 

axisAis aa-aswu aaei aa 2373, e bib axw sua zwsi seoii wet ae»w 01 

SHU 21D. E 2*r -3XeAiS Diaum -,fl«ei 3oH™£^Ai Olgufe. ST1TEI #3XI2J UH 

•3EB. 44 BStB'S'S^OII QlSt! 1 Ul 4=± ^3X171- BEI .OISEIOI H£Lh SB 

tw= sworn oiiuxi be^i- ^ §s^s §e ^iSaH^i oigti ei#oi* 2*1- &x\7t 
s^WriM9pi'a«Eia sick 

USUI "*EH3I3|;S -±4! 2*h 3XIM 3X1 Sffl ! .2| EH £3 ««OIKB S««, 

B&Oj £*gDfl= ZTSOl :§7BPI Al^mHS SBMIS Eti" B0lffl*£2| :fiE)« 3XIE ISoKD SJ= 

□IS 3X1 (HI ■■B^Hfe «fe SWiAl 5l2°J SStJ" 3«2SAI 3X|2| CHIUXI ngEaPr 2ICK 3X|2) Oil 
LiX! aSMS-HTil' 5AI-BBOI" 2iQ. 3 ofU= SISJ MUXI BE(«lh/l)£, SKI ^ 

fflfi) XIESAI 0|«BEr. E oH-fe S€F WIUXI BE(lh/kg)3, Oi2^ 373 3If5h2J Xli^Ai OI££! 
Q. 

di ±aflu- sersei xi£°i a*j muxi beu sw miuxi be?* axw aiss R^m im 
SEAiEioi -?r awaai s^oii axisj :wil+xi BE-aaoi stasia. 

3732) OULWI SE2| SGI S 3 St & 3g S3 -&£B ^2or= ■ 8-^2| 3 XI SdfiBOl § 

aOina,"n.»«| a&IIB0ILK«a2l(separator)E 5fi*HH,-«-m OIB 3XI2J MUXI HBESrB flt* 
WBOj DK° SSSRII «WI3Ui;2lQ . 

*tm oimhj as s^g 4:ttpfe aw2i no\± t ^ axi2j as- ?iioi^°j ±b», ai^iE genoii^ 
^oCT Xiuxi^ atra fia'^u- S3 &a« shisai" xh^^veigh 7H2oi eeeih 21= 2- 

SOil 21 D. 3X|2| £I5-»OI^S BPTa 4 202, SEHSU- SS*!" Bffll «t ^SM QS 

3 X1 S3 HIS '4**1= .301 Jt&SPI SElCH 3X1 33M2I sil3 OilU^I SEM Sf&AlB 4 S^Cf. 
E 3Xi2J 2l»::M0li* HieOI 7ftHS.-36F2|..a^eS ^ h 4^ SiPS, 5»a eB*! 

.gfttssHi .373 sM.si ; ; : s»-.-aaw:«:sioi, a^isj aai^ei sv.huxi ses *^Aia ^ anK 

.oiajw -axi-as-Moiig .oouw ses sf^fe a sen ^^i^aiti- ^i#^ai~ di zh 
§or aa §eh s^nigs oigaia 3x1 b.m oianhTa ess^oi ^ 

S. OlSSia aSi£U- SIS -SSSa- DHMOiasi g»« 01 8ft DKESSIF OHDIOia drawings and 
ironing) SSQI ^STH SiQ. ."SfflSI. ?1I0I^°I flSWH£-EA|= =31^^1011 ^Itl Cl£ ESS 
(deep drawing) SS*-M*-«S ^^tt^SW fi:^ 3X1 MGI^S Sl^ttr^ S2(0|5F 

B^ssij oja tt)iL a^: §ss 7-99B862 -sa aa-7a 21=, Em±7\m ue. e^s. 
ssoii as^si vaw* : iHflioty:>iw sic- oraioia .§§wi eiat.-.^?!. aasa e 

mi SBj s r E^s s^sbj on him &raoi sftr sf^, ?iioi±^ sai^°j ^ 
.n a^M.g&"a«»..a/ssS5K,'.s^^9 as ssj ■ssoi.soi n oigeoi ^owin 21a. n 

EIH ^EHQfi^ --:«3«"»5BfaiHI7a ; a73 MOI^HI LH« h 2>ELh AI^^BJ ^ES »«BCT 373 31101 
^ iXHSAi BIS* USE^ -2f5!OI 0|g£IH SiSlO-. 01 DI Sg^J iHgCHI °I5H 2|§ MOi^ 

21 L ggsPI ESEIOI 373^Ai ^ 5% SE21 ffl^ :OflU73 BE?) *fS;0| Ufeoffl EISiEffi ©D. 

e awsi'.as-'-Moi^a uieoi pi«s ©sfsi xfigs h^:.oiisai geH^i ^^B(yis : ^ 

?.9g/cc)£^ HteOi.m^ aBfSRr^t!- ^Dis tSB(yi^ : ef:2.8g/cc)S iH^tl" ^ EiMOi^ 

3Xi2j .-st.s-:aioi^.es*iD-. .raasasa 37:121 siSrS Esti- aat, n s^chie ^xas a* 
01^ --ttgog "Hawas* -as-'-M 01^21 assh^i- eeeioi 3x1 aauAi ^ ioxbj sir 0111473 ^e 
m SFS-Aia- w^j aa» siQf. 3 a^ois as- shoi^m sitj- -w -3x121. ^ai^ s- 

329909S: ^Qii UEfcT SOI SiCh. . £E» ."OWHW ^OIs ^ S^DIs tSS 0|g^ 3X1 «0| 

e oi^inhxi .tfns ABHji.sifevanwAi aa sxi sa.521 as ?aoi^ '-ssfuivsai 

^ 3XI37KHI EO-EkgO^ »OI7h 2iXI°] H "azra9SS« Ol^tJ" ^m^2| Utt ^ ^373U 

EIMOI^ 2» 3X|£HIAi^ 20wt% .SEOIDi, ^2j LM - ^± #3XIU EIB0IS.2» 3XIWIAi^ 01 
^□1 30~40wt% §ES IH^f §!g^21 2HH2I ?>H SI5 2|S2| EIM0I2 -2» 3X|2| as 

?ioi ^ xiewi a^ois -ss awrs -tiaa ■■.QistEs* 01 api.2o-3o»«s.HaEioi sio-. 

Oil 3X1 2J 3j|0l^ ^ 3732) a® SI0!£2j a^2j g^jS^ OI^jU- 3X|2j 01IUXI B 

E2j tfeHHI CHBfOt fflttfte 3X1^ #3 1> V 3 e»"«(HI 2l0iAi, Ml'BJ ^t^M 4^1- 

^ swefsa oissfe soidi, Afgwsioi/ci mmxi-BEa- tum- sa§ra .^xrer- 4= ^ s^sl^m 
'-asLis s si-aaoi-aa-. «aa* ixi- 3x1011 sjoia-i^ §-7im5(hiai2j ss«hu ¥^^xl 

,oj.g£i g-g^g goj ;=goj i!S1S0| -M?IB«m-. SS-3S Bf^»h= 3XIWIA1^ 1» 3XIWIA1 & 

■ ?s» ^«2r .dwiri Amis *adiu k aaa-.*H|..:«soi sa*io : 

ssh. oi 3xi2i a§;?iioi^wi s§b chiuxi naEfisi 1 ssaais a yssi K sh^fe soi oh^ 
ssdistcK. ^ 3xi2j as 3iioi^(Hi oiiuxi hbesh EEtf-nxf era 3X1^1 ^^01 
■u : -oi»:saowd= aa« r 'B:aAi?i am^oi ^ meimm aoi &2«:k as, 3 
utt -a a ,; aoi^s era wiuxi hbesb mmm\ ei^ aoi soi- oi 27H^ m^ioie a=< trade- 
of f > mm 7H3§te Ejr^e] gfBS srxi sthaa. 

soiiAi uEhyi a&iJflfiiii Sffi^s, -Esash oioioiyoii 2i-& di gm\ 2jtt ^oi an 

SU=2J 3X12] pilUXI SBEtKai- 3X121. fiSdilfi S 2i"3^# HIH^ 2^ S.^?r= ^4^1 ^BOISi 
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oia ir= w aw, zrf aaei-AiswAiej awa .±«sk sisFa sse awa, er seisoi a 
^£in "SiQvBB-aae oia awa ssdsis a eiass Bae?iamE»; §2H=-awa £«£h 
ss»a 3Hs«9i a*fe awa crnuwaE tfg-a- aw 21 aa,4!ii«- a sa.«a ewsfe 301 
asemsch 

■e.sas #?i ..s-nas '-iwat!- aas, m a*L 2*kaww A»ae -aaaoiu- 2t§ ?s na s 
A^-'-e^a-s'^oiisi'.-ittat asata eh&hdi aw^xia nun a-sa v&m?Iji* dseiai 
awsj asasis. si esj-stf sww& aw si a nsaeia mso^ 2a to. 

e ass saca^) &±m ^mi&.Mm^w ^ut* awoii sighal 3 g^as moi^i- aaa, 
w«s":asrs^*tfa:.?fe aa^«/-*a^n^ 1.2-4*021 zca »£"aaoi ^ g.^ hoi 
^oiDt/01 aatsis -hdi*7i- -.avaraa *as sfe a*ns -aapDiea -sais ms-tens 
■.s aa wsas^Kr axiom, a ^iwi. hchal ^che. g^as *ioi^a aw lhs^chi a 
s awn '^21 soi «.saoi' sin, ^s aw lhs=ehi sga= -»2i sopi- 0.5-10.0**2! 
am mssim tm mm am aoi q. 

e a won sigml a*aa jhoi^f sr^oisa ?is m= gs?xiig ass- ^mui^m *h 
4B»so'm;. *!che n aw ma *s aaa ttm\ so^n. owi-21 unaa mwm sj 
s a'as.^ss a« ■«sas sf= awoia. 

it a :«s-s->s»DHSa ^as zt= grates ir^.oisa tt= tJ-gxHesa aaoi a 
s a«^s"-=sg).- «**ni,.-.^r'Baoi ss&as s«s moi^si «^a "OKiioia-ao of 
oidfyacxjs cisa sas ech ^awioiyaxxMsan ^ro-oioioiyt!- ^a =Mi)xioo/seH2j 

)JU}0| 10- 8QSSI f ft«^ Sl£*. 3*WSS Gl-OIOia ^hS(0l ^S)SFSA| H aW LHS^Otl I?£ as 

chi *si2!: sa ^4=« ass, 2fs ^ nak -SApy s#a ^ ss^Hii/^s^ffl?!- 1.2- 
4.021 a*-»s asoi si= 3*"sus : -3iofc&a JW2i oiaa oigsioi aws ti~ aw2i xn^^ 
■hoick -oi e?, -asDisa t>\= ^mk^ ^ m^umm ^mz.. ti= tsxHssaa, ^ 
die aw lh9 ""»s sisal oih. tf^oii ummm as oi^t!- • 20 ill ofoioiyeoi 3o~8os£j 

^ fg-g g«o| ^A|0in : :iitat.i- : aaa aatfi st^.s^ag ?iioi^2| ssa eaics- esoiq.. 

£.2c ^71 3HI0li^2J; :«^SSm-SAI» SgEOIQ. 

e 3^ 4 ss'a SAitftbi -oistf aw .«h ujjaonsi aw B°j sg »a^«a biin^fe esoief. 
e 4b s,©g2i um MMm\ o\m*t ^ .aaai ste s^a& ^oi^a eakhb, (a)^ ib ss 

S, (b)~ SB (cy^ gSE, (d)fe (c)OilAI PS LFB-H ^M2J «KH (e)= (a), (b)0il 

Ai 2p» ft/ Uff LfEFtf ;>M(2l ."SttH SSEOIQ. 

£?AffW 

b a f S2i sw= «a a^a g^as moi^m awwi aoi-Ai, n g^as- ^ioi^f 

na «>«!■ "Sts*" as ^JtfMs^i^F 1.2-4. 021 aa ^ asof g^ w-oii 
01 cm, 01 >g^as m\^?[ asn»a ^xns e^ g^XHS ^oih# ^as.ofe-egxBss 
^ss a# *saS:.ftie awoiQ; -^eh •woim zv= g^nss g^as-Moi^ 
•s-aa«:.«s'na"$;Ae-*^..fts.:Basi/*s5iiw i.2~4,oa. zta g^as- hoi^n. 
: asi- aw= saaw .ssid; . na B»».s«a ^ g^as- ?iioi^(hi 2ie.aM= a 7f 
wai oa^i aas . aau, w&smm&smm chwais 1.2 □isioia- as^Jfl/^a^JJiPi 1.2- 
4.021 2tS 3f= g^as HDiibor sic- aw= asw a-n:S2tcf/s g^a-s.MGiia ei 

SirOHDIOiyffll aoH 3H«& l 3!t «2S offl SiH. OIEHI COEF M&ttHI S3 =D|/*a = ffll 

a zfa-,a.«w : .*-"2i& fc --fe : .«aoii asH um± md ssrej awa wiuw UsEsfsh awa m 
a das si s>as -"s^a.-B««r ^ sia. 

e &.»sa aw= sioie g^as sioi^a aw lhs^oi ^ asoi! bwoi ssra g 

^as woi^a ^a aw LHa^oii g^sis ?iioi^a -4a»ss Btstrif^ mo\ ^^i .sseioi 
sib aa is : £s §fe awoia. 01 3? '«7i.*a;adis a« o.5~io ; o^ se^ bi&^hik a' 
EHa g^a^ mo\±z\ aw lhs«& uiH^ gaa- es^eh:^ ^seich asiwei-, e ^sa g^a 
a 5iioi.±a aw lhs^chi as-.-a.aoi ^a «at h asiw. ^-aa^ei a^sai- g^as- 

a?i^2i/s^ wsa,swtffli goi^ san -*.2d.' 

E 01m aWDilAI g^a& 9flQI^7F ifDIni :?»-S g^*HS .t^Dtei ^l-OS 

gjHgoin, ^oie a aw Ltt.3 ^&.;.aaa :oi^ mm 30^)111 oioFa uaaa-.HHwa 2= 51 
as^sa- 2n i§£s tjth oi aw lhssmhi 3Q«m^)}ii otma Lrasa HH : «t»--2Wi a*n ±n°\ 
■a»oraoi .-.'a««i3tt »a E-^sfe aoi kchwh, si^ias g^as ^ioi^a lh^isoi tf^fai= e 
21s ^ore ^ 2ia: e aw aa^oy 3o>« ^m. oi^^a ua#a w*m aw a*n ^^a awa 2 
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m pp . ttft-wan a e 2 sj-ei tf#Ai v 4= so . 
a axiWAi g^9&3» 01*01 a«8j= ±jch3! bi^dim saa-*h= s*ms w^igs- 

■laa Wfc^SilK bl?i^ 3ECVickers hardness)* DE1LH= HV2tOI CHWOI g*2IS 31I01± 
#9 3*218 MOI'iSI =^9 HV&OI 1 .2UH 01 #9 £! ?»■=□= SOIDI, 31101^9 

e »r sTaiMAi g^irs- ftbi^si aqj&i ^uiom s-skh. 2x1 aih^ 4^9 ^s^jm^f ob 



•Bj-£S 9tJ ' -a?3-.:At^±? ?=9 ^S^iWS -..OS **2| =3?JJil20E *!01E 10-30% ^wi. 

a #71 27aoflAi.g**2!§- aoi*3r -?nr «e na-ftAitr-«6»"»3. spi .5499- hoi£si sa 
sa-; saasofl-Aisi 2x1 ma-'^9 'iaw e>3 0.5mm 0181-9 a» «ga as ms^s tio. 2x1 

LH3«l9 SU£S Srg o.5mm 0ISI-9 =1 «#®S -t!^SAN 273 LH9 LH2T US* £013 Ai E 
sg; £5171 f2J ;M2fiiS -fiapiSS 373 LHCHI 4gW 4= 2!£1. 

a ej«£| gjgsi-.-fliaSffi-g #^OIfeS ?il3 81= XHSS ^= S-^OIhs SMS. 81= tfS JJ 

■Isi Paiaof 2i= s^s-sa saa j'awa 27i bsoi sj= g^^ss ssa 31101^9 s^s 
oiorofyioi io~eo%9 eftra. eies s^og oioiom 7BsraAi □ 2x1 lhs^oii s?s H3oji 

Si sf ^Mikf^Ss wg** -ass ^.-woitt sua 8i= *rg siiasoi- 5501s 3x1 

hira 2i32| 01 = tt^Oll UHsl UHXItJ- 35£a -^-gElE-^ 813 SSSICl. E DWIOiaSOl ^81 

30-80X21 a?i7f 'sj-stit a**i£a oioioiy ymm's tm uh&sisi-p-. 




(11 ftAljN ) 

■ fe eg2i xi i ^aimsai, g*2is -abii xns7i- a#oisi .safe *is -tensora, sioiEg* 

21 § 3il0|i2| 373 LH3=01I .Sf= S30S 4=39 SOI ^451 ^SEIOl 24= g!§S2| £1 MO I a 2R|. 3 

°S 01 373011 0l#*j- =^|§ 9fl0liM E l, E 21 #28^ MSSPIS *JCF. ^0Ih# ^SHS 
«ft ^«Silfiiwe%ia«a* tS2| SSHMy (f Iftttenmg^ia Al-HnTI &S(3000711) SW1A1 3QD3 

Ml 7t5fHl I 93 21.5^ SOI ' W ftaol afe-S^.3IQI^ 3(3)1 fll^lSQ. 01 32) fe^EH 

in /as iXHiffl Hisrtu aa^JM , ^a^nn- .as esfe now asswi.stecf. 

e oi aaoi Sis s^.aiioi^i g(3)§ di s«o« Eeisra, a^«s ojoioia jfscosw 9s 

13.8mm, £01 54.0™r.2| D! §301 Si= 51101^(4)1 MSttmU. 01 ^EHOflAig SlOl^fl g3 
^-(9)^X(5)fe';il!*l73 Sal PhSM 2|S|| Cbb jqUBia &fe v ^S EICH '«^(E)I 
f£Sft2IS 1 3. &aii>; £01 49 . 0mm2| ; DI S 3 01 Si^ 311 01^, ^ 3)I0I±(1 )S 812SP-. 01 

aaoi si= s*9s 3iioiici)2i eass e ion eai^q. 

E 1011 EAIS 01 gaiSlS 31101^(1)9 SS|(1a)2| =)», ^ Sa^l(TA)= 0.5am, m(1b)9 ^W,. 
^ ^a^BIKTBJS 0.95mnS EIOH 2101 OIOIOI^ISAI^ 30XOIL1. E e3^M(JA)/^3^})ll (TB)-1..432| 
StOIQ, E OPI0HA1 LlEta *a^ffll(TB)= g^95 31101^(1)9 .5a*0IMA|2|- Sa^MOIEH «I3^ 
W9 S2Sj9 2tl UEHH= 210ID. t^S g^9S- 31101^ SOllAl Alg ^S^(1c)°! #S9 7H-7^S 

LHasi- 9i»oiiai9 *a^rai(oi2g. Aia^ s& ^wia-s, tcjm etokji- uekhq. am* 

?S *a^)l(T5)S AIB SES 4P^Aia BjSjoS.S-&i*B|.*a-^BI(TB)aQE HX ^IHS 0.39mm 
3KEIE« g'^filS. 5lOJ±(l.)e HI^SFSlD. 

□I S^9S 31101^9 3tS 29 3003 Ej-gSl-9 bJ|5H^ 1EI L£hLH= HVZiOl 300101 g^9§ StIOli 
*9 ^(tb)9 Hvag ?1M, 01 71^011 9S« HV2JOI 2. 37HHS Sf^JEISip. 

s sss oi a*s?si»s bioioiy ?h«si= di 3iioi± asi- aigoiiAi sai uia^oi ^° aaoii 4=^°i 

SI ¥^81 *«AI9H SID. 01 2A| LHS«HI 130)1 ^4=t> DI 31101^ Hl^21§01l 

A19 S^9 ^aaiSI ^^OIQ. 01 ^3 EH SI ^^OILl §9 UI22!. 3St> SAlfi 01 71SAI01I 

7HJHS13 ;S3I7I SU. OIS 01 S3 «fl|.S{®S ar^OlU- M^"S §=0121= 3D 01 i. '29 LH=* 
13011 Mi+Al31 DI 71S0II 9SH §3011 4^5)9 SS ^4=5l S-SSPI g|ES • SKIQ... 

V\ 7mti 1=01 2i= S^9S 31101^9 2AI LH3«9 S3S ^Al-*! 273-=DI3SS S-£f*t ^21, 1)H 
§3011 4519 ^01 ^4=81 ^«E|01 21= 21 StatlSJQ. 013? S7I 121 SOI = 5S| 
0.5~3/m §E2iQ. 019 SOI 8101 S 3S9 2AI01I 0IS81= g^9S 31101^9 &SH21Q-. 

Elg^S #71011 ■2|"«|--TS|S|tK:g^»2IS 3H0|^M 01^3101 3S^9 El»QIS 2*1 2AIS SJ^fStSI-l-. ? 
■ a ITSfi'^S! lR3tt : MEI?l- .S^»SM*iaD.".?RS LiCoO-, OhAB^gygeij^S 01^01X1= £218; 

Mi 4 xi mm mo\±* *«ss--bu*hi> ttflsom^^isoy E«tsm, as. ^isi, laoii 9 

5H i§ SfSIOl 2^^S 81SCK E 01 SR5§ 2X19 g^9§ 31IOI4fil SIB 2*A|?PI 

«m Sfg9 ...s#oii^ 3IS3SS oi^oixi= ^mm amon. sei7i= ^jjiipi o.o2?»m9 laoiis 
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si -Di/dipe-sra oiemaQK *aoii ^acra eihksbr) a*r»ia immM m 

i mm^^(gmc). esa(ttun) .6*. ■.•ewh .-bdiam «££s mn, .sai- ?ibo)i s^e, 
'as, 7rer. §ehhi 2|*h i§.s-4=£ «sbi-oi s^iS ofao, 

Qi£g §3§ SERIM 7HHAl3f LKSB&£3 SOI S^filS SlOI^Oil 4«^aQ. 01 

3? L^§g£§ Si fcHSr^SS IT^DIb^ 01? OKI S ?S0ID|, 3^£l§ 

"MOIiSI'a^Wa-Sf^SfOI 32 "B^Sfi g^EICH HCh E Biiansi s^ena- B^S 

m um a=5flss.a*«fiiD. 

■SW^SSAIfe (HISS! ?BtUrDIE(BB)rCHHI* ?«L1IOi^(DEC)l «(itpl) bIS 1:32] HI*S..HHttI». a 
CHI 1raol/l2] HISS B*ilia^*€UEFO*'»M»IB|,awa!2fi-»eD. 01 mt^M 3*1 LHOil 

2, aioiTci aibs 3^213- aioi^a aib ai^uioi B»ans *rao-. 01 sxe 3301 

14mm, 'SOI 5Qnm°] SSS B3(AA) ;AWI*0IGF. SAi^l gSFg. 600mAhS ?*SQ. 01 S*IS B ^AIWISJ 
aXiSAI 2*1 AH. SH-h 

■B tfAtWSl Z5M : HI2MSAI 3*1 BE] a Stat a7« AIESF2D. 2*1 BE] 

S .tfAIOB-21 "aTO AS* DM S^ilS .Hffl:£Sf ^SOI QE SOID; 

5 an BS.30Q3 t!32| .^])|| '0.5Mfi|..=:B» AhStf SWIAIS an A£h D^fflOISS, ^lOj^Bj fl|3[g 

ess b^sboi sj*a an, di-Esa nu\^n\ ^ aaoi as g^as ^oi^a .sa^is 

OVBiwnWe ^a^DIIS 0,43ramOIDt, Dl g^H] •■B3^JJII/«a^MIH . 16°] E 373 BE] 3*«I3- 

3101^21 an LH9'«S:.sr@.Bie!oi so.i ssaoi sixi 32 dim™ assiaa-. 

01 27WS\ an A, B2] HiaSlS Back SfflS, 3«IS . H0I£2| .^a^MPI- an ACHI 

UIW S AI BS 0.0Bmm ^2 7)1 EICH, H lib ana Bfafi£« ^fefol-S SSfflSlOl an «HI bl^KS Sf.. 
.2.5* &i§fn,:S7q BE] ■ 'SKI'S SS 5B5mAh7h ELICH flSfOlUa SESAIE 2f 2,5* gfcfcflPI El 3D. 

-«£ a«-»a».«2i-»0CT : .2!»aao. '£ an 20*coiiAia ng(icmA) saoiiAia sshisem e 
■Ait»a: e 3MAI ir ^ sis am Borr-sz^saa^s ichiaoiiai ef ao-sortv an bs an asp- 
■saasra ^n, n ^a— asa/an -aisobai ^eis asfe^ffiwi aioe e^iPh as 211 
u&acK se 01s aaois w swobais flAFsoj-Aisj. ng ^.s^goi s^aieih sin, gwifs 

Ofl Ai SSOT^K S 31£ ■ iSJSfl ' Sfitr 'SBOfD. ' 0| S'MAI, B'filA|0V2| SX| fe -g^SS «Q|^2| 
SAI LHS^CHI ffs.a^oi ^01 ^^Elffl SIS 2M ^JoH H# »SA|2| »SS3^I T^i^h 

« sjptfs 22i-7h2is 3101 -sraaaa 

&7\ sxi2] ml+xi gEaosAi> se g-samiAi # ^aidiisi sxi as biewisi an BMQh « 
.ft»"»s"aor*S!aS!ta^i.*w2i s7hhiais 2;h^i .snowa anti- wopf asan a^a. 

.qe^ a gss eaoi sis s-^as: .smoi^sai shh dseih iuisi.-as soil ui*ra 3*21 
saoi^ mm :ssroi ^wwina, an si ssroiun bseji- n^.«aa=:aoi ^hsswi bd. e 
^a^iima^isi :2».»H'2g-« ^nsi" 2ts «a^ K # s^gh «b*qi&£ h^e&^f 

EEEIS 2E BSD." OIHtT SHU 'HMB S anS B SSOI «a|£S anSTMUn SBE 

.•aa--ii^gj : »o|.Qi«di a g esi ^ as anach 

C Bl 2 ^ AI M 5 

□fS^S B ggg «| 2 AIAIOISAI 3HI0I^ 1I9DIH. SIS "tJgJISOia, ^ 

cHE's^as-Jtoiiisr an LHa^oii BS'aawi. ^01 ^4=^1 ^seich sin, e a an lks 
^wls m#oi hhxii! ^a^--'^.atr5swEi:Ei»Qis.z»-anoi chuk^ «s*ois sch. 

anwi oisfi- g^fflg aioi^s :8»diw ^ais tis usnasAi- uiraEorvussi vasyna 

Al-Mn?ll ^g(300071l) SOiiAl 3003 W^g a^oFaLI-. 3003 0.6mm 5T°] ?> fc a CHI 5^m 

utf-£g»,s»': ; 52B^Bii' "si»n ess "■Phs&Hfl -B'soi as g^Moi^ ss Tji'srstaa. 01 g£| ^ 
ehwws i7;ioii tiisioi: sa^™, ^a^ui sas nan asan s^sq. 

a o! aaoi as 3^ mo\± ss.di ssm aewts, -s*r-?iss omicny ^ 22mm, 

^01 52mm, 8mnei ?>S 01 Baol' as 3^ SlOI^M .H-^BBia. 01 SEHWIAtS 3^ 

moi^si §sfe^(^i^)s agww-'Bii.Trami sit«- ci-^ Ji^aa s.S£g eigh a^E^ «as* 

■'B-lSt*£SM|:-;*'OI 48mm£j gaol as 3^a§ TOl^S E 401 EAIS. UEI- 301 01 3^ 

SIS M0i^(7)9 Ba^HI(TA)S 0.6mm, ^3^1(TB)S 0.45m£ EICH aO] OBIOiaSSAtS 25X0IQ-. 

e aa^n-/«a?n-f;sasi- scoiq. e cm^ichiai LfEfty *a^»(.TB)= 3^ais ?iioi.^(7)si szhs 
oicHiAis] §a^wpiffl> *a^ai2J ss^a LfEHHs ^oick 

3^1 § 3*01^(7) SOiiAl AIB""-?SB!«.a.»*2| JH?*aa 5mm ■ UiaZ!" fl»MA|2| *a^M (0151 
* AIB* ^a^fflia Sfc TG)M QKHd'UEKSD. A|^^ ^a^HB(TC)S AISI SEg WSMd 

ii ^^s-sas.ei-«a^ni;(TB)M:fcE ^ n% . ^ws o.5n«i?i- eie^ g*as Hoiit-vm/Br-sBia 
oi 3'^ais 3iiQii(7)2i 7sas]3oo3 'ttesa.-uiwi sag lewis hv stoi 3ooira . .g^.as sioi 

^ «S %2] HV^ 58^, 01 ?mW 21oB HVZtOI 1 .S3HHS tJSEiaCK 

a oi -b^ss; ofoicny JSots di ?iioia ^jUsoiai an lh^^chi ^ it 3^2is 
.MbiM7)2j ^istrtfl ststh stf. ^ aaoii-^a ^tr^^ ^^ai^q. e di to^ Bi^gmiAi 
3Soii am an .-uaafa su^cs), ^ aaowi- «ta'(io)oi -3lw, *aoo)jii- -sacro) 
m sn*feat3#»=-at» «:^ssaisi esaw* o.4mm^ o^aa. e.s- ^ anon acHAi, oi 
-.'ffiBwai as ,e ^qi LHS- ^EBjog^ offi&raa, ^^i^ sou-ai mer s-ai ^2 

SPffl^ a ggfii §t:SS5f}|l $BtV\ ^ItHAiS e.H3 : (R)0| :0.5nw 0|»|£| ^^S 
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;>ra aoias aot Bona, b mmwwm^. -je -«i eais -uhsu- boi oim°j au«B)2i &s 

2! 0.4mmS 9I53D.- OjOil EftSt gqSLB.3IQI^2| ftHBIB S2.AS BXI LK2J 1*3 B£B 

□s-ss fe^iM att -Jazttf : -g«is »oi±b- oiSofoi ^isa eieois 2» 'anBiB^t&iaa. ^2 

■■■RSftABl SEI7L B^ft SHHttSCh SRS-LKMb, OMBBBB|£B Oi^OiXI^ £3H, ft 

ifc*n'a«wi.wi Hibi^M s^s.stmm, atwiw^iaw esksbbwsi, as, ?ier, be* 

ejeb: *M»f&ch '*epi= i^BPf -d.ie*bsj BaoiiBg um .db^b oi§o«q. b^.§.-?« 
^s![.-as3M ^iss ^ECiai -aw(5BR) B*fiaia ?e^Aj wis assfi^(CMC) -saa- s-^iskh 

ffllOI^M «^£S offi, . :gaj- 71501 Esf^m, 2-2, 7hgT, B£KH|-2i*l rfcS aw 

S *iaO". E 01 B55S a 35-21 B^2I§ «OI±ffl- *!S S^A!5?|7I SISH M^2J 71355.^^ 01 

QhEH^ gf=ffl- .S^B BEI7IM LhflSfe^S SH, 291 3^2IS 51I0I^CHI ^HSISCh 01 

g? : UflSSiS'SS ^IS , UFB^ ; -*«&.B^2|- §sj .CJISS^S .OWORI.S ¥B0IOi, g<sfil-B *il 
□l^2J. B^EWSU- B^BOI aJW£S SLEIGH 2i'Q. £E B«l3na 3^21 -gREWta ef^SB 
iT^dlH BIE £2tS?S S^of-SQ. Bfl*l'£EA|:=-.WBB 5?ffiL1IO|M (EO-POil! ?HUIO|M(DEC)B 
B HIS 1:33 HISS HHtf^ 3011 tnol/ia 'UltfS BB»S!4rHIB(LIPF t )B SMBHM 2*1*1 £S math" 
01 S*l«IB:S3a LHCHI a&fcKii, -.B4BI ETON AISOII a*l B«IS MOI:±a AIS IBB AIH«KM U 
B9.73B- oraQ. 01 SMS ^ 22mm; SGI 48mm, 8iim2| 2(B §S2i, B'nS&OI ° c 18gOIQ. 2 
7^|2J BBS BOOmAhM ?>~Q. 01 a.33.fe B »32| HSISAI 2 XI CEI-tlD. 

££ b #Ajtai.& ^r si i BAioiafe-.B^aiB »oii2i. ^soi zmu..-#y\ BU-.BAI0IIIHIA1 B*HB 

M0|-^"^/£^---^53l->-a^^aS-i. B BAIOHIHIAI.S B'^HIS ?il0!^7h B^££AI 2 

oi b feuiwa an est-, ssa aiH* pi ■.«« uiaoisAi &n n, Ea.swffl- b^w AiEe^ch. aw 

D> E2] B r - J B«Df2| 373 C2K LIS S£ B^a-S 31101^21 ^-gQ] 1}EL}= SOICK ^.a»'D£ 3003 
tS2| =]j|| :0.6mm 52] SSS UB. SI2 H.30I- S^£l§ ^lOI^Oi! 501 

Dl" SXI E^ : 3003 r^S2| 0.6mm2|..52| SSB 2f U =jjj2J LIP ESB-.flAltt.BB S30I 2i 

= S*as- ; .3it»ii»i ?is?i: aoisfe §oi b baioisi axi cai- dsd. jee an d, E2j =^.as "M 
oi^:2j . sag b ^aiwi2| -ca 'Qis^OTorn, se 3^£s ororoja 01 moi^ si 
^■iisoiiAi as LH.s^tHi aa;oy ^ta sb^oi.-s«ai2! souaie sssq. 

'BEHnrEI Oj EiBBIg : 2». aAl -BOHHIAt B^OB Al-g^ g^Oi! So~^ ^^215 9101 

^i- Briars 'iWDiB:.tBa-B2i ..st»iAi& axia #a&sooAi, bimoi^oi a= a^i om^ 

S-BIWAI^ ^SjLF ■■©BSte 2101 BELIEF B^HB 91101^2! SS W ,21D. 

oia :ars ^esoi ati s^a& aoi^ »*Dr&s hibsi- si-tsg hki^wi miiei^ 
3> a ; ir«Di4t».teBt!' eib.s srsseioi »aa7i .oibti -sas.3is.fl« »aw-*-aoi Baws 
■s ..a-ssAja LH73 saira: a&'.api Ataou wi^Eiaa. 

biaii an c- 'ibi.EB oigmoi B : as *»a XiassMi.s-ABfaa. ^ ana #as 20*0011 
r/d 4.2vni-n an o.5Aa aasr .aas.*a» bwsui. s-as arcoiiAi laoiwa sa^ »ae ^n 
asr-3v?F?a t«maD,.oi #am aa* emojpi ts^ioi ana akjib ^si b^bhcik 

□ bil b sai on a an i^tf BooAKJiBuma ^sais bii- dh^ uaaiD. or 

oi mio\ an lAi-oimRHa ^aowAi an am chb bsbv hiss -.-sr 4ox^oii »aawsa, s 
2AnrBBa.'«a., s -3Aioi'BBa »a£s,i5x, 3%^ ^aam a^ .as7^ axpi- omaa, 
&m an .Es-t-AroiBBa aa^s.an coii wtr -aass 5 uibs ?»= 95% -sasawsr, b-2ahdibrii2i 

S..3AH3IBSHa &a^S 89%, 83%S -AJOIBa "HBill- SB' ffl-BB»OI nol-EICH Sf- 15AHDIB0BA1 

■bsbboi -saw as.(o>oii ?mn eisjqv. ie oii an ihiai= an CT-af-sttoiBom. an E7h 19 
AtoiBB atH o ^oi ^r^a.oi s^as;, sioi^^ Kh^Eiaa, 

E a n e~ 3oo3%Ba *m 0. 6mm 5a lai 5f w ^«irs lib as- a a 01 a= 'b^hb 
moi^sju .ANBsiasUi 01 g^a§ aoria a n a a sa sbb tftr ube 
b#oi u^ : spi "bhs«i "zr ^b(hi u^a a ; sqi ^2iEiaQ. an E2j bsbbsiu- s^as ^101^21 
ih^-g 01 S 'SW a*i Ei-sorsoi s^as sioi^e! 'BMrs-a ^2 «^o^ ^zi 4 

'SIP-. 

012a sne^a Eisors m an^At -b-^qishi ati- s^as- « 01^71- ■b^ssai g^E^ s^ 
i! ?sa anwiAife- n an lh94:n=- : ubboi'iih»s ao: heih n lib 

#a a^.11- B^as sioi^a \a*oi&oi a lie stmioi sis mmm ^jji^i- 1 

SojOl 3~5>m OI^OI Bfiotl-JI 4RfSD\. 

01^01 b -ffisa ^Aioiioin^ ^aiwioaai bs ; oi bbbst-boi ch*km oiotwi a# ■ bswis 

B -BSOIIAI- a^OteS ^iS .tfe B^a© mOI^2J BS^WI/^S^lJIIOil LWtm 1.2-.4.0^S 

rns "aoi oi.as.ris* BS»fi.--£i«Ai& ^i Sc aoi H^s^neh tna 

sia aas, ataaa ^a?!--*^/.* ^Fn ^bs^^ei a.oinna bwi smidh o^lf. a. 
oi aoi 1.2 QisonAi& ana wmn -nasaa t» b*»«fd. a "oi 7.101 ai 01 ^oism 

■5BS'.*fe' XHSDll ; SM«AIS, ■ tf AHHIOIIAI& UIB^EIS tfga BZHB-aSIS!' AI-MnTll ttB(300CW|:) ^CHI 
A| 3003 i^SB ■■'STOSnS; 'B -B90|'>j £8T90IB(J !S1000^jCH) &^DIh2| fflg(J-IS3000, 4000 

^eh g)££Arsra7a -.a= ^b 8eois-..asB.-AtB» ^ .aa. 
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[fgog a gg^ 2X|.g g^llS 3101*21 2X1 LHSSjOll ifS I! 3 (HI 4*3 2| Sg-?4=SI tS«oh= 

■allrafe sixieh-pi S2i •apifc:o.& 7 ««! 301 uiot»io. • 
Ti- S5. HCi^as 31101*21 s^oihoi .awa 2x1 lh;°i 2*ra sjwt ^143321 




fch Olpil ttt£f ^2|;3£|g 'S^HDj ^e l £IH g^2J 3"E« tt^AIBl 4> 21Q. 
il(TB)SQ SJCHE 10-30X 0IS 



it = Mo fflu L _ ^^^•^^i^'g'mgoj S3W □ 4= 2iD. OBIS S«*»21 




a S*°S 3XI2J (HIUXI ''' 2SESHHI' [IKK2XI 33r?K AWol s§fKI = .^AdlQIGf. ,01 3'^ S 

^ras- 31101*21 -«m)«si ^Biis « sjoixi^ aoibiirasKJi, s wssi di .saou-i= oiah 

oj ofo *g=Hl£ PfeSHIfe SICK 010)1 CO-BI- i^2lt 3H0I*2| ^)HI1 S2H01I 

g=-4*sp*xi Tassp atf* 2x121 ofluxi ass&f 'tjetr 4= ao. 

is Mei sliFaslf s-li W2Hlkei* i» 2x1, seidi eiisxi. a sira 52x1.3 usr 

?F§ «2XIU UM-: 4=i £2X1 S£S2| 3§E .216*101. g2fi*.l 3fQI*0f 4=fert!" 3 

v 4= act;- 

ail gists *1 ass w 4= sia. oin neK-sai 2x121 sagaiae ui-aas *b*e 2x124 on 

LdXI USESaj 2dll-S • Sr2«2|' Sll EE1T 4= Sfe 2XIM ISS 4= Si— HS 2X1 3712) £ 
■BT2 fiiS 3110|^( 1)011 4=feft!" 2X1011 2i0) Ad, 

□ g^ffls ?ioi^(i)^ sss. zts a?s sAit* s«g aa^™(TAV«a^ffl(TB)?h 1.2 

~4.02|,3t§ S3''0| 2i£ 31I01^0IE31 J 01 g^2|§ 31I0I^(1)?1 S#DI.Hfi ^SOS ^fe 

we s-s D | fe g ?a£s^ sfiags^ga ai is£s si^ 2x1. 

3i 1t, f 0il SlQiVd; 

.51015 g^213 3« 01^(1)21 2X1 LHS*0II 130)1 4^|2| S0| ^4=ol ^S£ICH Si^ 21 
SSh= 2X1. 

39 2^011 24CHAI; 

2X1 mS : *0|- "ifSEfe" ^= 13WI ^4=^ 4=2|2| S2| 0.-5~10,0«Q 2!S ^SSS tl~ 
2X1 . 

HI I^KW SiGHM; 

g^as-: »oB(l)7f a^Difeg ? as sis s^xbs s^oifeg ?ais sfe ssrasom, ^ 

we. a sxi lhs '« 2132) -out'twsai av^n owra uas-s uhxishi st= ass a 

Till tttot aow. 

g^2|g 31101^(1)011 AFgSF= iX»2| W^0|&g 4M1IS g^XIS SffpTSf ^IS ofe 

ttgWSSI Hmi SEM LlEHiH= HVSflHI EHSHM' S^2I5 HOli $2) g^2|g 31101^(1)2) = 
^(1b)2| HVStOI. 1.2UH 0IS21 l§£S SVE 2X1. 
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HI 1«W SiOiAlv ' ' ' ' • . 

g^SIS- MOliCDSI -.*W4f'(1b)9l *B£BKTBSPI S6HDI 2X1 AIH^ (1c)2| «S5H.(TC)7h Q 

b -^3:^n.aB.)Ma ^ghe io~3ox ^ihs 2x1 . 

HI 1«HN SiCH Ai, 

3*SK»'3IQI±CW *l* 3SF. SAISTtttf* »2. 3<WIS H0li(1)2| IS S3, 83 B 
30jiA|°| £X| LH3*£| 3U¥(8)?1- SJ;3 0,5mra 0l5|2| «.^(R-)3 21 WS££ 81= 3X1. 

W^OI&S ?a5:S}= g^Xllfii&CZ) Bf^DISS ^*BS *j= ■tSIHSS-(2)S S3 01 g*< 

; ^(3)®e Esa gg§m, m\ 1301:21= ^^s g^a ?tioi±(.«)2i m^m oKiioiyioi 10 
-arasi' m$\?t ass a^siss. oioioty .^rafcra/* h sb ui.3*oi : «s.Haei ^tr^sisrs 
sgg, zjs .apg ;n2F sak!-«#s .':?>=• ^3^w.(ta)/*3^j)|(tb)^ i .2~4.o£i stg ?> 

= g3QI 2i= 34?2|§ . 31101* (DM, a^ffi, 0I2L* .OlSftKH SMS Sf= 21 i§°i 8fe a XI 
2| 392.BH3.-. 

HI : <Sttoj sioiAh 

a#Di&i sf= s^we5(2) *s st^oihb 5»s sf= ttsass(2)oiii, store 3X1 LH 

S ■■*S":SiaS|.-Q|'s t!«HHI Ui!@S HHStr2SOIS*J 211 "*S«3 Bfe 3X12) HI2SB-. 
HI £= 1 9*MHI 2JCHA1, 

otoioiy#oi. 30VB8X21 asm a^sj^s oioioly jvssm 21 isss «h= 2x121 hiss 
s. 
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(54)Title: BATTERY AND METHOD OF MANUFACTURING THE SAME 



(57) Abstract 

A battery formed by storing a generating element in a bottomed metal jar (1) of a 
cylindrical shape, a straight-sided shape, or a shape similar thereto having a ratio of a bottom 
wall thickness (TA) to a side wall thickness (TB) of 1.2-4.0 and comprising a material 
containing aluminum as a main component, wherein the metal jar (i) is preferably provided 
with an infinite number of shallow grooves, which extend at right angles to a bottom surface 
of the metal jar, and a nickel layer in and on an inner surface thereof, respectively, and the 
metal jar is formed by drawing and ironing (DI), whereby the mentioned value of the ratio of 
the bottom wall thickness (TA) to the side wall thickness (TB), which cannot be attained by a 
conventional metal jar (1) of this kind, can be obtained. 
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